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iwrr All ATIQN ctj AN DEGENDT 
PimsiTANTTO T7r.F.K.«UM 



I, Stefan De Gendt, declare as follows: 



1. I am a co-inventor of the subject matter of the above-identified patent 

application. 

2. I received my PhD of Science in January 1996. 

3. I hold the position of researcher at IMEC vzw, where I have been 
employed since February 1996. 

4. There is a substantial difference between the removal of metallic 
contaminants and the removal of organic contaminants (and especially the removal of 

removal of the latter species/residues after a prior etch and (dry) strip process). 
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5. AtypicalwetclcaningsequcnceisSClstepandthenSCastep. TheSCl 
step is typically an alkaline oxidizing step, used to remove particles in general, but is 
prone to introducing metallic cont^inatio^ retiring a further process step (e.g., SC2 
step) The SC2 step is typically an acid oxidizing step, used to remove metallic species. 
The cleaning from the SCI and SC2 steps is surface (monolayer) cleaning. This cleaning 
sequence is generally known as anRCA clean andhas been introduced by Wemer Kem 
•RCA Rev. 31, 1970,p.l87. 

6. When thicker (visible) layers or residues must be removed, such as a layer 
of organic photoresist, at least extra processing steps are added. Typically, the sequence 
i, as follows: SPM (sulphuric peroxide mixture) step, then diluted HF step, then SCI 
step, and then SC2 step. SPM is a very oxidizing substance which very aggressively 
removes organic contaminants (such as those caused by a previous lithographic step). 
The SPM step is typically followed by a step in which diluted HF is applied. After the 
diluted HF step, the SCI and SC2 steps are applied to further clean the substrate. 

7. Accordingto Werner Kem in J. Electrochem. Soc. Vol. 137, 1990, p. 1888 

when discussing the above mentioned sequence, the following is stated: 

A preliminary clean-up treatment with a hot H2SO4-H202 mixture OjlvflJ" 

such as photoresist layers. Another step, not ^^^fj"^^ 
concerns an etch inHF solution for bare smcon wafers ••^■wta** 
was exposed to HF is highly reactive and unmcdiatc^ attracts particles and 
^liLontaminants from solutions, M water and the ambient an. Con^to 
jj^T^^F^ SC-2 solutirr, "*'-h ¥< ™ ««^«* act ""^ 
Eli minate these contaminants,' 

(Emphasis added). Insu mm-rY not every mWhnr of „n ^organic t-M (c HO) and ^ 

hy ^n neroxide BecwJil r nf rrmnvinr. nrfmnir contaminants from siacgnsubjtrafe 
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8. Using fluid comprised of water, ozone and an additive acting as a 
scavenger avoids the need for using, for example, the substance of the sulphuric peroxide 
mixture. This allows for a much more environmentally friendly method of processing. 

9. When using fluid comprised of water, ozone and an additive acting as a 
scavenger, hydiogen peroxide is not interchangeable with ozone. Ozone is much more 
environmentally friendly than hydrogen peroxide. Moreover, the reactivity o f ozone i s 
much higher than that of hydrogen peroxide. Specifically, in order to provide the 
necessary reactivity in a hydrogen peroxide mixture, the concentration of the hydrogen 
peroxide are typically greater than 10% whereas for the equivalent reactivity in an ozone 
mixture, the concentration of ozone is in the parts ^v^m^pB^ia^- Finally, 
ozone is much cheaper to use than hydrogen peroxide. As discussed previously, the 
concentration of hydrogen peroxide must be above a certain percentage in order to 
achie~velhe desired reactivity. Over time, use of the bath decreases the concentration of 
the hydrTgen peroxide, requiring the replacement of the bath or the addition of hydrogen 
peroxide. By contrast, ozone need only be bubbled up in the mixture, making processing 
significantly easier. 
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10, I fisher 4«l4ro that dl s^mto m*do hcrcm of my a*^ knowledge (|rc „ 
tUrtte ffot *w statute were ipale v^th fa lauHtffeo ft* yittftt falw state***, r 

.Further th«( deplarwft Bftyeth not* 1 ' * ' fl , J 



43 0Wugr ft>p< 

, , '• ••p«tqv,/:- : f, : ; 
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